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ABSTRACT: 

PURPOSE: To improve the charge-discharge cycle perfonnance of a nonaqueous 
secondaiy battery by using a positive electrode usi ng manganese dioxide having 
the crystal structure of spinel type, &la mbda; typ e, or these intermediate type 
as active material. 

CONSTITUTION: In a nonaqueous secondary battery using litliium or Hthium 
alloy ajjt neg ative active material mcm ganese dioxide having tlie crystal 
structure of spinel type, &lambdartype^ tlicse intermediate type is used as 
a positive active material. The collapse of tlie crystal structure of manganese 
dioxide attendant on the progress of chargedischarge cycles, which appears in 
γ, &bela;, or α type manganese dioxide, can be prevented, and 
charge-discharge cycle performance is substantially improved. Manganese 
dioxide with γ, β, or α t>pe cry^stal structure has one 
dimensional chamiel structure. On the otlier hand, manganese dioxide with 
spinel, γ, or tliese intermediate type cr>^slal structure has tliree 
dimensional channel structure, and doping and undopiiig of lithium ion in charge 
and dischcirge are smoothly conducted. Tliercfore, the cycle performance of the 
battery is substantially increased. 
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